This study presents an analysis of factors associated with Urinary Incontinence among elderly individuals who meet frailty criteria (pre-frail and frail). It is a cross-sectional and quantitative study. One hundred elderly patients from a geriatric outpatient clinic at a university hospital in Campinas, SP, Brazil were interviewed. A total of 65.0% of the participants reported Urinary Incontinence, 40 (61.4%) of which reported loss of small quantities of urine several times a day. The multivariate regression analysis showed a statistically significant relationship among gender (OR=3.67), urinary tract infection (OR=6.16), and scores on the Functional Independence Measure (mobility), (OR=0.85). The results show that urinary tract infection, loss of mobility, and gender are factors associated with Urinary Incontinence in elderly patients who meet frailty criteria. These factors are susceptible to interventions designed to prevent and even reduce episodes of Urinary Incontinence.
INTRODUCTION
Urinary Incontinence (UI) is a common condition that may affect people in any age range. However, its occurrence is greater among women and elderly individuals, 1 especially after the age of 70, according to studies conducted in diverse regions in the world. 2 Accelerated growth in the elderly population has been observed in recent years, particularly among those older than 80 years of age. The prevalence of frailty in this age range, in addition to UI, is about 20% to 26% greater than that observed among individuals older than 65 years old. The prevalence for the latter range is between 3% and 7%. 3 UI may be a warning sign of frailty in old age and is associated with an increased risk of functional decline. 4 It is defined as "a complaint of any involuntary leakage of urine". 5:5 It is estimated that about 15.0% of elderly individuals living in the community and 50% of those living in long-stay institutions experience UI. 6 Although aging is an important risk factor because it leads to functional and structural changes in the urinary system, which in turn predispose individuals to UI, it is not, by itself, the cause of such a disorder. 7 Other factors associated with UI stand out among elderly individuals, such as: being a woman, number of pregnancies, vaginal birth, multiparity, smoking, obesity, menopause, impaired mobility hindering access to bathroom, and cognitive impairment, in addition to undergoing surgeries and receiving medication that may reduce the pelvic muscle tonus or lead to damage to the nervous system. [8] [9] [10] Frailty is a "syndrome characterized by decreased energy levels and reduced resistance to stressors." 11:147 Three physiological changes related to age occur. These underlie the syndrome of frailty and are known as the frailty tripod: neuromuscular disorders, disruption of the endocrine system, and immunological dysfunction. 2, 11 Researchers developed a frailty phenotype, based on the frailty tripod, composed of five criteria: unintentional weight loss in the last year, exhaustion, slowness, muscle weakness, and a low level of physical activity. According to this phenotype, an elderly individual should present three or more of these criteria to be considered frail. Individuals presenting one or two criteria are considered to be pre-frail and are at a great risk of developing frailty syndrome. 11 The early identification of pre-frail and frail elderly individuals is important to preventing adverse events such as worsening of chronic diseases, falls, institutionalization, incapacity and death. 11 Additionally, studies show that frailty can be reversed when identified in the pre-frailty phase. 3 This study's purpose, considering the scarcity of studies addressing the subject in the literature and the presence of UI among frail elderly individuals, is to analyze the factors associated with UI among elderly individuals meeting frailty criteria (pre-frailty and frailty).
MATERIAL AND METHOD
This s a cross-sectional study of a quantitative nature. Data were collected in the Geriatric Ambulatory of the Hospital das Clinicas at the State Federal University of Campinas (UNICAMP) in Campinas, SP, Brazil. This ambulatory cares for elderly individuals 80 years old or older or individuals older than 60 years old with physical or cognitive dependence. A non-probabilistic convenience sample composed of a hundred patients was assessed from February to August 2009. Data were collected by the researchers, who approached the elderly patients individually while they waited in line for a consultation; their place in line was retained.
Inclusion criteria were: being 60 years old or older; being in a condition to establish oral communication to answer the interview; scoring ≥13 (illiterate) on the Mini-Mental State Exam (MEEM), ≥18 (one to seven years of education), ≥26 (eight years or more of education) 12 ; presenting at least one frailty criterion, according to the adapted model. 11 The following criteria, based on the frailty phenotype, were used to evaluate frailty: 11 Involuntary weight loss in the last year, that is, more than 4.5 kg or above 10% of body weight (the frailty model consider weight loss above 5%).
Exhaustion, which was assessed through two statements from the depression screening scale, The Center for Epidemiological Studies -Depression (CES-D), validated in Brazil for the elderly population 13 : "you felt that everything you did was an effort" and "I had trouble keeping my mind on what I was doing", These questions permitted identifying whether the individual presented these symptoms for three or more days in the last week.
Slowness is verified by decreased gait speed. The time spent to walk a distance of four meters at normal speed was measured. The individuals walked in one direction and then back; the shortest time was considered. A distance of 4.6 meters is used in the original model; thus, we made the required adjustments for gender and height. We verified whether the walking time was equal to or greater than seven and six seconds for men and women, respectively: 1.73m of height was considered for men and 1.59m was considered for women. These changes were necessary due to a lack of physical space in the room where data would be collected.
Muscle weakness was assessed through handgrip strength measured for the dominant hand by a portable dynamometer. The elderly individual would stand with arms extended alongside the body. Three measurements were taken over an interval of approximately five minutes; the highest value was used. The results were stratified by gender and Body Mass Index (BMI). The following criteria were considered for men: ≤ 29.0kgf for BMI ≤24.0kg m2; ≤30.0kgf for BMI from 24.1 to 26.0; and ≤32.0kgf for BMI ≥28.0. And the following were considered for women: ≤17.0kgf for BMI ≤23.0; ≤17.3kgf for BMI from 23.1 to 26.0; ≤18.0 kgf for BMI from 26.2 to 29.0; and ≤ 21.0kgf for BMI >29.0.
Low level of physical activity: criteria were either 'frequency of two or more times per week' or 'no exercise'. An assessment of weekly energy expenditure adjusted by gender and based on the individuals' self-reporting of exercise is performed in the original model, based on the Minnesota Leisure Time Activities Questionnaire.
The data collection instruments were as follows. 1) socio-demographic characterization, including self-reported variables such as gender, age, race, marital status, educational level, with whom the individual lives, whether the individual works or is retired; self-reporting of coffee consumption, Urinary Tract Infection (UTI) in the last month, bowel function, and straining at stool, in addition to factors associated with UI verified in the individuals' medical files, such as use of medication, comorbidities, and previous surgeries. This instrument was submitted to content validity and was evaluated by a committee of experts from the fields of urinary incontinence, geriatrics and gerontology. 2) The Functional Independence Measure (FIM) [14] [15] , composed of five items, was used only as a subscale of the mobility of motor skills domain. Each item is scored from 1 (total dependence to perform a given task) to 7 (complete independence to perform a given task, doing it safely within normal time and without help). Hence, the mobility subscale's scores range from 5 to 35 points; 3) The International Consultation on Incontinence Questionnaire -Short Form (ICIQ-SF) 16 , used to assess UI, is composed of six questions addressing frequency, severity of urinary loss, and the impact of UI in daily life. It includes a sequence of eight self-diagnosed items related to UI causes or situations; these are not scored. The sum of the scores of questions 3, 4, and 5 ranges from zero to 21. An individual has to present a score equal to or higher than 3 to be considered incontinent, while the higher the total score, the more severe the UI. Impact of UI on daily life is defined according to the score for question five: (0) nothing; (1-3) mild; (4-6) moderate; (7-9) severe; and (10) very severe.
Two groups were formed after the frailty criteria were evaluated: the first group included 41 pre-frail elderly individuals (≤ two criteria) and the other group included 59 frail individuals (≥ three criteria).
The following statistical analyses were performed: descriptive for socio-demographic variables (gender, age, race, marital status, educational level, with whom the individual lived, whether the individual worked or was retired), for the ICIQ-SF scores, frailty criteria, FIM (mobility) and factors associated with UI. The Chi-square test or Fisher's exact test and the Mann Whitney test were used to compare individuals with and without UI and the variables considered to be associated with UI: gender, age, medication, comorbidities, coffee consumption, UTI in the last month, bowel functioning, straining at stool, previous surgeries, and FIM (mobility) score. Univariate and Multivariate Logistic Regression (with Stepwise criterion to select variables) verified the relationship among variables concerning factors associated with UI, FIM (mobility), and UI among frail and pre-frail elderly individuals. The level of significance was fixed at 5%, i.e. p<0.05.
The study project was approved by the Ethics Research Committee at FCM-UNICAMP (protocol No. 240/2003).
RESULTS
The studied individuals presented the following predominant characteristics: 74.0% were women; 78.0% were older than 70 years of age (76.6 years old (±7.8) on average); 65.0% were Caucasian; 59.0% had no partner/spouse; 49.0% had a low level of education; 75.0% lived with family members; and 71.0% were retired (Table 1) . With regard to urinary loss, 65.0% of the elderly individuals presented a score equal to or higher than 3 on the ICIQ-SF, that is, complaint of involuntary loss of urine. Among those with UI, 61.4% reported small quantities of urinary loss several times a day. The impact of UI on the daily life of these individuals was assessed by question 5 of the ICIQ-SF. This scale's total score ranges from 0 to 10 and the average score was 4.85, though most individuals (49.2%) considered it to be very severe. Among the reported UI causes or situations, the following stood out: urinary loss before reaching a bathroom (50.0%) and urinary loss with effort or physical exertion, when coughing or sneezing (37.0%). The individual can check more than one option in this question since urinary loss may occur in different circumstances. The score of the FIM mobility subscale ranges from 7 to 35 and an average of 31.2 (SD=6.3) was observed.
Statistically significant differences were observed when the presence of the factors associated with UI selected for this study was compared between elderly individuals with UI and without UI only for UTI and mobility ( Table 2) . Tables 3 and 4 present the relationship of UI factors associated between frail and pre-frail elderly individuals. The results from the multivariate analysis revealed that the UTI variables and FIM score (mobility) were selected and significantly associated with UI. Considering the risk for UI, elderly individuals with UTI have 6.2 times more chance of being affected by UI than those without UTI. In terms of mobility, those who obtained the lowest FIM scores are also at a greater risk of being affected by UI, that is, for every one point decrease in the FIM score, the risk of UI increases 1.18 times, i.e. 18%.
Considering that gender was a statistically significant variable in the comparative and univariate analysis, we opted for multivariate analysis and to verify the relationship of the UI associated factors, adjusting for gender and age (Table 5 ), keeping in mind that the literature reports that age is a relevant variable for the occurrence of UI: the older the individual, the greater the occurrence of UI. adjustments between UI and gender and between UI and FIM (mobility) score were implemented, that is, elderly women and those who obtained low FIM scores (mobility) were at a greater risk of presenting UI, OR=3.67 and OR=0.85, respectively.
DISCUSSION
The occurrence of UI in this study's sample was higher (65.0%) than that observed in studies addressing elderly individuals living in the community. A study conducted in São Paulo, Brazil reports an occurrence of UI in 11.8% of men and 26.2% of women 17 while a study conducted in Japan reports UI was observed in 25.0% of the studied elderly individuals. 18 It is known that the prevalence of UI among institutionalized individuals is greater due to their greater vulnerability. A study addressing institutionalized elderly individuals was conducted in the USA where an occurrence of UI in 58.6 of the studied individuals was found. 19 In Brazil, UI was reported by 57.3% of the elderly individuals institutionalized in the cities of Blumenau and Itajaí. 20 A lack of studies addressing UI in elderly individuals meeting the criteria for frailty hinders comparison with the studied population. Studies focusing on the occurrence of UI in elderly individuals vary and a consensus concerning UI definition, population, and type has not been reached. The elderly individuals from this study are highly vulnerable to the occurrence of adverse events and were classified as frail and pre-frail, which may explain the high occurrence of UI in this sample.
With regard to the characteristics of UI, reports of urinary loss in small quantities several times a day predominated (61.5%). The frequency of urinary loss is lower among elderly individuals living in the community: once a week or less (26.4%), also in small quantities. 21 The frequency and quantity of urinary loss are caused by several factors, such as type of UI, the individual's overall health condition, comorbidities, and level of functional dependence, among others.
Another characteristic of UI is related to the causes or situations in which urinary loss occur: 50.0% of the individuals report it occurs before reaching a bathroom and 37.0% report it occurs when coughing or sneezing, which suggests urge incontinence and effort incontinence, respectively. These are the most common types observed in old age. 22 Statistical significance, among the studied factors associated with UI, was observed only for UTI and the FIM score (mobility) at an initial point. Many conditions are reported in the literature as being important factors associated with UI, [23] [24] however, UTI stands out because it worsens the behavior of an already unstable bladder, causing symptoms of bladder irritation, and urgency and frequency of urination. 25 Frail and pre-frail elderly individuals are a greater risk of UI if they report UTI in the last month. This fact was also confirmed by researchers who found an association between UI and UTI in frail elderly individuals (OR= 2.05). [25] [26] These authors suggest that the mechanisms that possibly explain the connection between UTI and UI are a change in immunity and lower levels of estrogen, which are related to the aging process and frailty; UTI is seen as an indicator of a weakened health condition among hospitalized elderly individuals. 25 Additionally, UTI is also relatively common among elderly individuals due immunological changes, malnutrition, and to changes in mobility,. 27 Atrophic mucosal changes in the vagina and urethra, observed in elderly women, also favor the colonization of pathogenic organisms, which leads to an increased occurrence of bacteriuria and UTI. 28 Impaired mobility hinders bathroom access for elderly individuals and contributes to an involuntary loss of urine, especially in situations of urinary urgency, and is an important predictor of UI. [29] [30] [31] In fact, elderly individuals with more extensive limitations on their mobility are more affected by UI, according to the results observed in this study and those reported by other authors. 17, [19] [20] 32, 33 Nonetheless UTI was no longer a factor associated with UI when a Multivariate Logistic Regression Analysis, adjusted for gender and age, was performed. The p-value is on the limit of significance (0.051) and the gender variable becomes significant together with the score obtained in FIM (mobility). As a result, elderly women are at a risk 3.7 times greater of becoming affected by UI than men, which corroborates Brazilian and international studies. 26, 34 These results also confirm findings in the literature concerning the occurrence of UI: 11.8% of men and 26.2% of women, 16 and a prevalence of 62% of UI in women and 45% in men. 20 In Japan, UI affects approximately 34.2% of women and 15.5% of men. 18 Another study conducted in Istanbul, Turkey shows that UI affects 43.0% of women and 20.9% of men. 35 The greater risk of UI associated with the female gender is explained in the literature by the differences in the female urethral length, decreased urethral closure pressure that is associated with hypermobility of the bladder neck and weakening in the pelvic floor muscles due to the effects of pregnancy and delivery. Additionally, there are effects related to the continence mechanism and hormonal changes resulting from menopause. 17, 34, 36 Even though it is known that the occurrence of UI increases with age 28, 34 , age was not a significant variable in this study. There is no consensus among authors concerning aging as a factor associated with UI. This difference is not reported by some studies, 20, 37 but the authors of a study conducted in São Paulo, Brazil observed this association. 17 Association between aging and urinary symptoms, especially irritative ones, such as urgency and urge-incontinence, can be partially explained by structural changes in the detrusor muscle as the development of fibrosis and hypersensitivity to noradrenaline, which leads to the development of detrusor hyper activity. Additionally, elderly individuals present a high risk of UI due to a large variety of other factors such as cognitive, physical, motivational, and functional impairment, as well as the presence of comorbidities and the use of multiple medications. 17, 23, 29 The remaining factors associated with UI, highlighted by various authors, did not present statistical significance, perhaps due to the studied individuals' profile: elderly individuals using multiple medications and with a high level of comorbidities and the frequent occurrence of irregular bowel functioning (49.0%), showing a tendency to constipation.
CONCLUSION
This study's results show that, among the factors associated with UI and reported in the literature, UTI stands out among frail and prefrail elderly individuals, along with mobility impairment and gender. These are factors subject to intervention, seeking to prevent and reduce episodes of UI.
Health workers, family members, and caregivers should optimize the access of elderly individuals to the bathroom through measures that improve their mobility, and also implement structural interventions at home and in institutions. UTI preventive measures and early treatment should be conducted due to its strong relationship with UI in elderly individuals with frailty criteria observed in this study.
The frailty phenotype was used in this study with some adaptation. Such adaptations limited assessment of frailty in relation to energy expenditure. The ICIQ-SF was used to evaluate UI, which despite being widely used both in Brazilian and in international studies, does not exempt the use of other methods in clinical practice, such as detailed anamnesis, general and specific physical examinations, daily urinary reports, and urodynamic evaluations.
